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(57) 

jstu*ct) 1 mma±t , Pbt c u <%i«$r< 1 1 1 as 

JSUtfc, FefcO£*tf. A*A«7x5>f hSr±Sffi 

Kc < fc fc 7*/l^ U ±«#JStc*co 1 WHfcLti: , Fet 

T&flllHMjjMi Oy 2: 0 <M » O, S 1 OfiM%^t^ ( 
Jt'UiV2 06, CuO, Bi 2 03. M0O3. WOs, P 



1 

iv&n 1 3 nm&t ix>j?%< bi>TA>ti y±m&m 
Tctw imma±.t . »(Pb)tu(cu) <^&< 

h t> 1 8SkLtfc . ft(Fe) fcf«(0) £*tf. A 

[it*iB2 ] MfiBSct lx'J?*< thrift v±m&m 

7cl«llS£lii:. l(Fe) tmt (O) £*trA 

a** 7x7^ sr±sffi t l , vjf£^ t ix-tmmt 

!»MxOy$:0<MxO,S 1 Ofi*%-£tf (fcfc'LMxOy 

(iV2 06, CuO, Bi 203, M0O3, WO3, PbO 

tt**ro. 

7aw>lfflaELhk, JS(Pb) fcffl (Cu) ayytt< 
tt>l«fflBLhi:. l(Fe) tK» (O) Sr^tfT^* 

M,O y £0<M,O,£l 0S*%#tf (fcfc'UiV 
2O5, CuO, Bi 203, M0O3, WO3, PbOtO'S 
*>, ±^t*4fi*v^««»fla*lW!liaJ:) *s 

[1**114 ] mt&ffiiZM UZI^IV Y ( C o ) 
^. ^<tt7 l ;* H B B^A3B2Fe24 04iffi (AtiT^ 
* 'J ±^J*fc X V P b J: 0 attfcfc 1 WHULh. B (i 
^<ttCoSr^-tf*\ *4V^i^<ttCof:C 
u *tf ) £*tr . 1 - 3 «lSBa£t£ A* 5 S 

[1*^6] tttttt+O***', <R (Ag) 

[000 1] 

[0002] 

a Ml jftT-ffiffl S ft S if fflKttft LT (i / - -y 7" 
K AJ B B B l7i 5 -Y h **£>!>. Clii^cD^, 

$ < . ioomhzsjks x'ltmmmz'h h # { , «&■ 

RSMHz~GHz#TJ4jaS»!WfiTU-CL* 



2) «fHPF9-l 6 7703 

2 

[ 0 0 0 3 ] mz. zixt.cDm.&mm^x . ftjatuH 

4 V79 9Wf*?J 4 Xy < /l^-SH^fER-f 6* 

tfzuivmzmfrtitzmm t &mx\ 34 /w&#*a< 
10 ±$ < & 0 . ^awflij&wawKt &->t . ^ >-r^ 

^VX^ Vh*-r>-XSr^#<-ri.** { T'#|.„ z\<r> 

icscMasL. zti*-wfkmi>mz±r) ^ >m 

[0004] ztvMSizm^mtkmmt ixu. m 
msm^i&<. fr-o&zzbX'h&m^mzm^m 

mtm 1 0 0 o'cfetti m&xnmix l&o 
20 «ias*i«^Ji-&t<i, p dmwiSiffixfr'oitmtm 

mx'T-mx-h & . ; <o?t »fisat?««^rtt*8 

h<7)0*>. N i ZnCuXf^7x7-^ Mi 9 0 0*C 

wr«H«nrirc*)6fc». nm^- yr^ >y?*mz 

ti, iWN iZnCuXf^x?'! Yitm^btlX 
[000 5] 

[jMB^jBttLA^t-riiiai] L*»L^r**fe. wmi 

30 ^«t3K, XM-^x?^ h{i, 100MHzSr®t 
"»Tfi&arACl5rft»7i9-f hii, «JSiME#l 2 0 0°CW 

;^-<0«jS*> 6 1> IBM** -o . 
[0006] *»!Hti. «IE«*^IBIIi*)W*t*fc 

RSMHz-GHzkv^Jta^ai-cffiffl^ri&r 

' h 9 , *>o 1 0 0 0iCJaT<OffifflT«)«Bn8*IHSA-fe 
[0007] 

t r^* u ±ji^Ji7c*<7) i ®aia± t , p b t c u <r> 

xHh * , -fe 7 5 -y ? XSttfrff^T'fc 

t rivt ±a^Ji7c^^ i wauuti: , Feios^ 

tf^^7x5^ h5r±Sffit t, BM^fc LT^E 
50 K-fb^Mx Oy 0 <M, O, g 1 0S*%-£tr ( ^Tt'LM 



3 

lOyteVzOs, CuO, Bi 203, M0O3, W03, P 

K P b t C u o^-fr < t i> 1 fflBfclt&^vfc . 
*K**ii«rv^*BMkmiMiO,*ilDS»t LT lffi» 

A^fliR A3 B 2 F e 24 04 iffi ( A{i77k# U ±jS&JSi> 
J:tfPbJ:!)at«ifciaSfcLL. BW<itCo 
££tr*\ J>^v>(±^<fctCoi:Cu5r-&tf) 

[0008] t^fmmttfssmmsaui. inesffi 

<0*Ki: LTtt. Ag£±«#i:-fS»Wa*U>. 
[0009] 

[ wmm.mm ] #$wi<>5flfHi , •«* 5 5 v ? 

UPbfcfcWiC u#I»SfiTV*4fctf>fc:. 

iot. JiOffiii-cssBrr*. *suiVio». cu 

O, Bi 203, M0O3, WO3, PbOa'a&SnSfc.?^ 

*l<-><0»ftffl*fc Sffllli. RBSttf a i: . S 

<*4. 4fc±jB)fc6*3^;uh (Co) 
^WIiZlA^'^7i5 / f hA3B2Fe24 
Onffl ( Ati7;l^ 'JdJHft*jsJ:VP b J: oatffifc 
BJiCo?****. MMttCotCu) 

[00 1 0] %m&%.m&<ti:ht. Cu*Agi^-j 

[00 1 UfclT. Ax#**7x5>f hOftSfcLT. 

Co£#tfZS ( A 3 B2Fe 2 404iffl) £4"l>t LTUi 

ttchhMW ( AFenOisffl) . US ( A4 B2F ese 
Osoffl) . WW ( AB 2 Fei602 7 ffl) . XW (A2B2 
Fe 2 8 046ffi), YS (A2B2Fei 2 022fi) C7)^-M. 

[0012] (mmmi) mmMbix, pm9 9. 

5%W±<7)BaC03, SrC03. PbO. CoO, C 
uO, a-Fe*03Ol»*£ffl^Jt. £fl4>£tf»*$\ 
(Ba+Sr+Pb) : (Co+Cu) :FeW&;Ht 
#3: 2:24i&9. Ba : Sr : PbtCo : Cu 

(Hi ) ^ffitsr^ -a-itMa^oo gt 

=5r£J: 5 L . S /U K T L , 8 0 0 *C X' 



3) WIPF9- 1 677 0 3 

4 

*2B«SHRttU:tt. H*JK-/l/S^T»»tfc. 
R««**^a+ro. 5 t/cm^ETK'-tttliBfc 

mitz'ik. wmpcx , 5 o*ci< r*om^o#?a«T 

*£fli£ (*1> tc^Lfc. «BWW:9*HI2 0m 

m, ftgl 2 mm. If $ 5 mm<r> \- n-Y ?7M£t*B£W 
DiBU 1 OOMHzt lGHzttJ»t43fflSE**illS 
U:. KMWtiib* TPIECON i Z n^M^7i7^f 
10 hlOWi,, Ht*tt-C»B*iMgLfc. £fc*H£ 
**«*U X*01frfc«k')±j£«£|B|sgLfc. 
[0013] 

CC) 



20 



Ba/Sr/Pbfi 


CcfflfflX (Ha.Sr.PbM0a-*Qfc)alte4Qi« 


Ba 


Sr 


Pb 


0.0 


0.1 


0.3 


0.5 


1.0 


1.5 


2.0 


3.0 


0.0 


0.0 


1200 


1150 


1050 


1000 


950 


900 


900 


2.8 


0.0 


0.1 


1150 


1100 


1050 


10O0 


950 


900 


900 


2.7 


0.0 


0.3 


1050 


1050 


950 


950 


BOO 


850 


850 


2.5 


0.0 


0.5 


1000 


1000 


950 


950 


850 


850 


850 


2.0 


0.0 


1,0 


1000 


1000 


950 


900 


850 


850 


850 


1.5 


0.0 


1.5 


1000 


1000 


950 


900 


850 


850 


850 


1.0 


0.0 


2.0 


950 


950 


900 


900 


850 


850 


850 


0.0 


0.0 


3.0 


550 


950 


900 


900 


800 


800 


800 


1.5 


0.5 


1.0 


1000 


1000 


950 


900 


850 


850 


850 


1.0 


1.0 


1.0 


1000 


1000 


950 


900 


850 


850 


850 


0.5 


1.5 


1.0 


1000 


1000 


950 


BOO 


850 


850 


850 


0.0 


2.0 


1.0 


1000 


1000 


950 


900 


850 


850 


850 



[0 0 14] (Hi ) olz. *$&BJi<oi8 

ttft-m. TJMv±m&BZPbxw%t&i>\ co 
^cu x-mmh wiz x'o.m^x^hXD {&&vm 
40 immx-h ofc. scpbtcu mmmmt & z 1 1 

l*^9 0 o-carx-msmmt xttnuft i 

h t . v vftirtim? t A* b b b 7i5^ 4*±5SHT*> 
~>tz. £fc^imW&u' a. 10 0MHz, 1GHz 
1 1 ,t ^■WLWKWC t 5 - 1 0 SOT* o fc . ib^J 
tf)N i Zn7x5'f hTJi. 100MHz TI2 6 0 TJ> 

lGHz?U!5*»i:fr->;fc. 
[0015] (»l 2 ) 1 B 
a : Co : Fe*«/Wt**3 : 2 : 24fc^0. ^ItS 
50 **«300gi:*&J:aKE-&L,. #-^5M:T?I^ 



(4) 



WRU^-l 67703 



U 800 XTC* 2^<m L£f£. V 2 Os , C u O , 
BijOa. M0O3, W0 3 , PbO<7)#^*5r (112) 

<*2) fcSW:. SfcSBSfMWI^Omm, 
1 2mm. WSSmmOho-f^HflKfitrfllOlUL. 

iooMHzt*»t&aa*tabeLfc. *fc«ts«* 

[00 16] 
[U2] 



[*33 



ra 





aSfiCS CwW) 


0 


0.05 


0.1 


0.5 


1.0 


5.0 


10. 0 


20.0 


VeCb 


1200 


1150 


uoo 


1050 


1000 


1000 


950 


900 


CuO 


1200 


1150 


1100 


1050 


1000 


1000 


950 


900 


BiaOa 


1200 


1150 


1100 


1050 


1000 


1000 


950 


950 


ItoQj 


1200 


1150 


1150 


1100 


1100 


1050 


1000 


1000 


ffOa 


1200 


1150 


1150 


1100 


uoo 


loso 


1000 


1000 


PbO 


1200 


1150 


1100 


1050 


1000 


1000 


950 


900 



[0 0 17] (*2) JOftesWrJ^fc. **MH<3« 
ttflrC'li. V 2 0&, CuO. Bi 2 03, M0O3. W 

03, Pbowrftifrzmu-r&wizx*). 

»JI2 0wt%-C(i. *2«A«IK*->fe. 
* Jti»»«i - ©IDit 10wt%4-crtt5~10SK 
■C*-afc*». 20wt%-Cl±5*)li&o7t„ ^t, 

[0018] (HMM3 ) sum 1 1 n®e>umx\ B 

a:Sr:Pb:Co:Fe O^E/Ht** 1:1:1: 
2:24fc&9. £ItM#3 OO sh&S incite 
U tK-^S/HcT^U 8 0 0°CT"&2B#IMSL 
fcf&. VzOs, CuO, BizOs, M0O3, WOs, P 
bOtf)*»5ft^ («3) WMHWCiDi. SStf-ZUS 

wBfjg«*«Birr3ii«BWDRi,fc. mtiKimnm 

J*S**fci*>fclSift* (*3) fciSW:. 
i9?M120mm. rtgl 2mm. I$5mm^ho^ 
20MKKB«rflJ9HiU 10 0MHztJ3tt*aB8** 

[00 19] 



10 



20 



30 



40 





mm (wtx) 




0 


0.05 


0.1 


0.5 


1.0 


5.0 


10.0 


20.0 


V B fc 


1000 


950 


900 


900 


900 


850 


850 


800 


Oj0 


1000 


950 


900 


900 


900 


850 


850 


800 


B12Q5 


1000 


950 


900 


900 


900 


900 


850 


850 


fed 


1000 


1000 


950 


G50 


900 


900 


900 


850 


10b 


1000 


1000 


950 


950 


900 


900 


900 


850 


PbO 


1000 


1000 


1000 


1000 


950 


950 


950 


900 



[0020] <»3) £*)W>»*£5^ *3MHtf>« 
ttttTli. V 2 0 5 , CuO, Bi 2 0 3 , Mo03OWf 
tifrt:tMBtb*lzX 0 , tfcfcJ: 0 1 J: *)&&X'®mk 
&mz£^XteAsfimMl%^9 0 OX: 

&Tx-mmi&t%'>tz. -*Pbo«oattDJiaapor» 

* { . JJSan«2 0wt%Tli. »2«#3K$r->fc. it: 

tmrnmi. mmi owt%txn5-i owkx**> 
2 0wt%x-iz5*ffib%itz. &->t. aum 
kouwii onm%x-hh. 
[0021] (&m4 > mw\ 1 1 mmcr>-%mx\ b 

a : S r : C o : C u : F e (O^JUitff 1 . 5 : 1.5: 
1:1: 24t£9. ^Itfil^'3 0 0 g t X 'j liZ 
12£U X-)\sZMZXm%l. 8 0 0*CT'#2l$[§H5 
ML£f&. V 2 0 5 , CuO, Bi 2 0 3 , M0O3. W 
Os. PbOCD#«»$r (*4) OMUMSfcjD*.. S* 
*-rt>5/Wfc:TatettfcLfc. 5 0 

'C£ £*<9BfJfctf)*ittK-C3 UMBMftfcLfc. fcfcfifcK 

flofflweatae t . 9 0 mboffitt»jfc&«t» <^ft 

4ftfi^iB**fcfc*>fc8** (*4) fcjftLfc. £ 
rtdSHWW:9fl82 0mm. rtgl2mm, J¥£5mm 
Whu^/URRflfcflJ'JfBU 1 OOMHztcfcttl. 

[0022] 
[«4] 



50 



(5) 



t#M¥9-l 6 7 703 



8 





fctoM Ortff) 


0 


0.05 


0.1 


0.5 


1.0 


5.0 


10.0 


20.0 




1000 


950 


900 


900 


900 


850 


850 


800 


QiO 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


950 


Bi a O» 


1000 


950 


900 


900 


900 


850 


850 


800 


MoOb 


1000 


1000 


950 


950 


950 


900 


900 


900 


K5} 


1000 


1000 


950 


950 


. 950 


900 


800 


900 


PbO 


1000 


950 


900 


900 


900 


900 


850 


800 



10 



[0023] («4> wmirtxit* wtmtm 

ttftTIi, V2O5. Bi 203, M0O3, PbOWf 
■BTIfiT* 1 ), ^fttJ:oTt±Ag*<Ill»L^V^9 0 0'C 



»*2 0wt%f(i. IS 2 £ 
fcJtiWWHi . ffihlft 1 O w t % Z T'«i 5 - 1 0 SfltC 
2 0wtXTti5*«4:«r->fc. ftot, ffi 

[0024] ( mmrn 5 > xttn 1 1 nmmmx\ b 

a : P b : F e cO^ittf (*5 ) cOJt^i * 0 . £ff 
«S#3 00gfc&l>±3 KS^ U #-)l-iMzxm 
£U 7 0 0*CT'#2»#Pb«L^^, V2O5, Cu 
O. BizCh, M0O.3, WO3. PbOtf):g4»5fc£l . 
0wt%jD;i£t)<7)i:, JD^^V^ ttfOSrO < 0 , -^ix-? 1 ' 

JBU 5 0°C£ r#0J^O#»J^3ll»IH«lSLfc. 
»4>*ifcK«Offl*f«P**aiJgU, 9 0XJ2LLtf>ffl*«F 

»*U XISEHffKiO^JfifflSiaiJeLfc. (« 

5) (CiSU:. 

[0025] 

[*5] 

fC) 



§£ 


$m Cmottfc) 


m& (lwtaa 




H 








■ 








Ko 


Ba Pb Co Cu Fe 


— V*0s CtiO BieQ» UcQi Kb PbO 




1 


1 0 0 0 12 


1300 1150 1100 1150 


1200 1200 1200 


M 


2 


0.7 0.3 0 0 12 


1100 950 900 1000 


1050 1050 1100 


M 


3 


2 0 2 0 12 


1200 1050 1050 1050 


1100 1100 1100 


Y 


4 


1.5 0.5 2 0 12 


1050 950 950 1000 


1000 1000 1050 


Y 


5 


2 0 1.5 0.5 12 


1000 900 1000 900 


950 950 950 


Y 


6 


1.5 0.5 1.5 0.5 12 


900 850 900 850 


850 850 900 


Y 


7 


1 0 2 ,0 16 


1200 1050 1050 1050 


1100 1100 uoo 


W 


8 


0.7 0.3 2 0 18 


1050 950 950 950 


1000 1000 1050 


W 


9 


1 0 1.5 0.5 16 


1000 900 1000 900 


950 950 950 


W 


10 


0.7 0.3 1.5 0.5 16 


900 850 900 B50 


850 ©0 900 


w 


11 


2 0 2 0 28 


1250 1050 1050 1050 


1150 1150 1150 


X 


12 


1.5 0.5 2 0 28 


1100 950 950 1000 


1000 1050 1100 


X 


13 


2 0 1.5 0,5 28 


1000 900 1000 900 


950 950 950 


X 


14 


1.5 0.5 1.5 0,5 28 


900 850 900 850 


850 850 900 


X 


15 


4 0 2 0 38 


1250 1050 1050 1050 


1150 1150 1150 


u 


16 


8 1 2 0 38 


1100 950 950 950 


1050 1050 1100 


u 


17 


4 0 1.5 0.5 36 


1000 900 1000 900 


950 950 950 


u 


18 


3 1 1.5 0.5 86 


900 850 900 850 


850 850 900 


u 



[00 26] («5) J:0W»3WrJ:ate, PbO*>C 
uO£H$-fl>7!>\ V 2 Os, CuO, BizCh, MoO 

oZtX\ 9 0 0*CWTT<0*6tttiBTflgi:«rofc. X*g 

[0 0 2 7] (mm\6) mwrni bmmimx\ b* 



*a:Sr:Co:Cu:Fe O^Ht* 5 ' 1.5: 1.5: 
1.5:0.5:24fc$r9. £fM*#3 0 O gfcfc* 
J: O fcE£ U .-K-^ 5 MZX fi£ 1 , 8 5 0 •C'C* 2 
nSBHBKUfctt. V2 0j«*«:1. Owt%Jni. 5X 
X-fU S/KCT Lfc . Z 3 mm, 
rtffilmmtC)fi»L, 9 0 0t;?3llHH»*U:. 
*ifcfcttft*)ifci»8* JlMHz TMJI Lfc k Z h , 
50 10T»-)fc. £Ot^+j^ftlc**«:ilU f- 



(6; 



ft$K¥9-l 6 770 3 



1 0 



* Lfc. (316) tjSUfc. 

[0028] 
[*63 



No, 


mm 


CLUfe) 


ffl-rn CD at 1GHz) 
MSR z 


*/fcfc 


1 




t 0 


5 8 


1 6 


6 1 




2 


NiZo£ 


1 00 


-0 


4 1 


4 1 


m&\ 


3 




2 5 


-0 


4 8 


4 8 


m®\ 


4 




1 0 


1 1 


2 6 


2 8 





[0029] (me) XVWbtP&Xo^ NiZnl * 

[0030] &tz. A yr??>z3&b LX^lfzm 

£\ NiZn^Tli. ZVMffliZti^X i> . IGHzT 

M>*:-y>z<?m» (t%frhmmmcom%) im 
tlx. mv.Tt%~>x^&. yy??tLxm 

n »wb«m yy^ft lx nmrnmRmmmt . 1 g 

nmu'te. 1 g h z tfc^t fcsi»x*«daiR «t 0 1 
-r=a:t>%iGHzt:*s^Tt»aa*^sttffi 

TLTfc^f. CHUil JOk*^. t£-?T, 1GH 

[0031] (mmm7 ) mtmi tmrnn&x. b 

a:Sr:Co:Cu:Fe <0^ktfc# 2 : 1 : 1 . 

5 : 0.5 : 2 4fc&9, £ftSft**3 0 0 g i 6 J: 30 

3 fcE-g- L , tf'-yu 5 McT iS^-L, 9 0 0 "CT" 2 SSIS 

«l£flL B i zOzffitt 1 . 5wt%jDX., SjS*' 



v— HSrjefigLfe. Jt«W>*:tf>N iZnCu^f^ 

7i5^( mb*£ jh^t j - y is- v i> mm 

Lfc. fill*, AgfctfK:*A*ffl£LT$:S*g*-.x 

101C-C3hr«BKLfc. ft&ftfc*aSf*«Offlffi«0rt» 

gflwo&gfcAg^-XhSr^ffiU 700°CT10^ 

SBgL NiCuZn^^7i7^S 

CO t WJifft 2 0 n H fc 3 0 %J2LL&# $ fit V vfc . 
[0032] 

[%wmm vxtmmuzm") . *ami. {Barest 
o . nm *m 7*54 v mmmm^m t & 9 , z 

9 0 0°CtATX'&&«IffiX'fo&tzibt,z. Ag^Cu 
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(57)[ABSTRACT OF THE DISCLOSURE] 



(] [SUBJECT OF THE INVENTION] 

ISS.^^nlti^i^Ji&ffi^tt Obtains magnetic substance material for high 
W-PsPro ioctt^^ti/^rffiv^fc^ frequency which can carry out low temperature 
fft/i^IHS&^p B n Srt#5 CI to baking, and a high frequency circuit component 

using the same. 



£Mt U'>ft< thT;v 

* y ±m&m%m<o i wm&>± 

t, PbiCu <D'>& < t h 1 
«^±<t, F e £0&"£tf, 

y ±s^jstc*o i mm&> 

it, Fe £Ofc£tf7v£ri^ 

y^yj bZ3E.mfat u l<J$ 

9tt Lt^ItfbftMxOy £0 



<m x Ov^ i o: 



fcL(iV 2 0 5) CuO, B i 2 0 
3 , M0O3, WO3, PbO©5 
*>©l»i) irl" 

5, --£7.5 S/**«£ttfWi|Sro 



[PROBLEM TO BE SOLVED] 

Ceramic magnetic substance material which 
contains Fe and O at least as main construction 
with 1 or more kind of alkaline-earth-metal 
element, and at least 1 or more types of Pb and 
Cu, and which makes hexagonal ferrite be a 
primary phase, and also which makes 
hexagonal ferrite which contains Fe and O with 
1 or more kind of alkaline-earth-metal element 
at least as main construction be a primary 
phase, containing 0<M x O y 

IS_LESS_THAN_OR_EQUAL_TO 10 weight% 
(correcting, 1 or more kinds of V 2O5, CuO, 
Bi 2 0 3 , M0O3, W0 3> and PbO) metallic-oxide 
M x O y as an accessory constituent 



\mimu 



[CLAIMS] 
[CLAIM 1] 
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y ±m^mjtm<D 1 mmzi-t 

& (Pb) <t#E (Cu) <D 
e) (O) £r£tp, A# 

5, ytxM&tmifto 



THOIVISOIM 

DERWENT 

Ceramic magnetic substance material 
containing as a main composition at least 1 or 
more kinds of alkaline-earth-metal elements 
and at least 1 or more types of lead (Pb) and 
copper (Cu), and iron (Fe) and oxygen (O), and 
makes hexagonal ferrite be a primary phase. 



±m.f$t lt'>&< 

t, m (f e ) tmm (o) 

tlM x O y £ 0 <M x Oy^ 101 

&%*afr (fc/cLM x O y {2V 2 0 
5> CuO, B i 2 0 3) M0O3, 
WO3, P b O<D0 Iffl&Sk 
±) ir^5 y 



[CLAIM 2] 

Ceramic magnetic substance material 
comprising Hexagonal ferrite containing at least 
1 or more kinds of alkaline-earth-metal element 
as the main composition, and iron (Fe) and 
oxygen (O) as a primary phase, and containing 
0<M x O y IS_LESS_THAN_OR_EQUAL_TO 10 
weight% of metallic-oxide M x O y as an 
accessory constituent, (However, M x O y is 1 or 
more kinds of V 2 0 5 , CuO, Bi 2 0 3 , M0O3, W0 3 , 
and PbO). 



3 ] 

v ±m&m7z^<D 1 nmu± 

(Pb) (Cu) (D 

e ) tmm (o) 



0 <M x O v ^ 1 0 



(tcfcUiV- 2 0 5 , CuO, B 
i 2 0 3 , M0O3, WO3, PbO 



[CLAIM 3] 

Ceramic magnetic substance material 
comprising hexagonal ferrite which contains 
iron (Fe) and oxygen (O) with at least 1 or more 
kinds of alkaline-earth-metal element as the 
main composition, and at least 1 or more types 
of lead (Pb) and copper (Cu) as a primary 
phase, and as an accessory constituent, it 
contains 0<M x O y 
IS_LESS_THAN_OR_EQUAL_TO 10 weight% 
of metaNic-oxide M x O y , (correcting, oxide of 1 or 
more kinds of metal which is not contained in 
the main construction among V2O5, CuO, Bi20 3 , 
M0O3, W0 3 , and PbO). 
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(Co) 

^■|Th^A3B2F e 24O41 1@ (Afi 

r^-y ±m&mt3£x?p b «t 

f*4>ft< HCoiCu^ 
tf) £*ati\ fif**! 1 ~ 3 rf IS 



[CLAIM 4] 

Polycrystal ceramic magnetic substance 
material of Claim 1-3 wherein cobalt (Co) is 
further included in said main construction, and it 
is hexagonal-system A3B2Fe2404i phase (1 or 
more kind as which A was chosen from 
alkaline-earth metal and Pb) at least, and 
B contains at least Co or contains at least Co 
and Cu. 



[!M<3S5] [CLAIM 5] 

m^ l M. 1 ~ 4 f£WL<DM$cW%:ffl High frequency circuit component characterized 

V\ mtiM&W^ l^M-tfcffMtf) by having structure where conductor is 

T&t.titzMie.&^'i' ft^^^fWi embedded into said magnetic substance, using 

£"t~5i*iJ^i£lHlB&BBppo magnetic substance of Claim 1-4. 



6 ] [CLAIM 6] 

ti&feW-tf 1 OMWti 1 ^ M (Ag) High frequency circuit component of patent 

£r ^.ffcft t i~ <5 V t i~ Claim 5 characterized by conductor in magnetic 

5, #fFlt 7$.zM1$ 5 ifffcHScWilfj substance having silver (Ag) as a main 

08&§Rnq 0 component. 



[DETAILED DESCRIPTION OF 
INVENTION] 



THE 



[0 0 0 1] 



[0001] 



[3PJ3tf)M-f 5&flf#I? 1 [TECHNICAL FIELD OF THE INVENTION] 

^^BJlteU i^jlSHIS§tl5ppfflt>i This invention is oxide-magnetic-compact 

tiiHi&tiZWtikVBfiii&ti&t'&io material used for high frequency circuit 

cfcTJ^tb^rffiV^Tf^K LTcitjjRl components, and circuit component for high 



frequency produced using this. 
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[0 0 0 2] 



[0002] 



OOMHzggJT'iaffflpIi 

ofcft, infirm 

f*l9iii££C, l!MHz~G 
H z STIilW^ffifLT L 

©iiftiMiaot, gh 



[PRIOR ART] 

High-speed * high-densification of information * 
telecommunications sector progresses so that 
market expansion of satellite communication or 
mobile communication may see in recent years, 
high frequency-ization of operating frequency 
progresses. 

As such an oxide magnetic compact used at 
high frequencies, there are nickel zinc-group 
spinel ferrite, garnet system ferrite, and 
hexagonal ferrite. 

Among these, since electrical resistivity was 
high, influence of eddy-current-loss loss in high 
frequency wave was small, and could use about 
100MHz, but since spinel ferrite and garnet 
ferrite have isotropic magnetic characteristic, if 
higher frequency, natural-resonance 
phenomenon was produced, permeability fell 
with hundreds MHz-GHz band, and they cannot 
be used. 

On the one hand, only hexagonal ferrite may be 
able to be used to GHz band by the magnetic 
anisotropy. 

However, present condition is seldom used in 
fact. 



[0 0 0 3] [0003] 

Z.t\jh<DWfe.'fc i £W{^X , Next, when producing inductor element for high 

^^T-W -f frequency, and noise filter element using these 

X7/f^- ^•?-^rf^i^i~2)# magnetic substances, for reduction in size of 

-n\ $H-<D/b%Hik(Dtitf>lz.li'£^ element, structure where conductor is 

^^^cop^lfUic^^^Sfej^^ embedded to core of magnetic substance is 
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/j s§y o ^ 5, ^ >- ^ ^ ^ ^ # ^ 



desirable. 

That is, coil number of turns becomes bigger by 
taking structure where conductor is wound in a 
coil form in magnetic substance, and 
magnetic-circuit composition constitutes closed 
magnetic circuit, and inductance and 
impedance can be enlarged. 
For this reason, magnetic substance powder 
and conductor powder are mixed with organic 
binder or solvent, and it is considered as the 
form of a slurry, respectively, printing lamination 
is alternately carried out by printer method etc., 
small-sized chip inductor etc. is manufactured 
by carrying out integral baking of this. 



[0 0 0 4] 

o{g=i* vxhzm^mz^^ 

mtwtt* m*ifo9 3 o°c, m 

i^lOO o°czmz-z>w&x 
femrtxLtotztf), m&m.M 

am^-^* bmx^fmxh 
5„ z<DtM&uxmj&*imte 

5 N i Z n Cu^t^7 

yfffmiaz, rcoN i z n 



[0004] 

In this case, it is desirable for electrical 
resistivity to use low-cost silver and copper low 
as a conductor material to be used. 
However, at high temperature at which about 
930 degrees C and copper exceed about 1000 
degrees C in silver, in order to melt such 
conductor material, when baking temperature is 
high, they are expensive, such as Pd, and 
conductor material with comparatively high 
electrical resistivity needs to be used for them. 
It is disadvantageous at element capability or 
viewpoint of cost. 

For this reason, it is low temperature and 
magnetic substance ceramics which can bake 
are needed. 

However, since NiZnCu spinel ferrite can be 
baked by 900 degrees C or less among the 
various above-mentioned ferrite, this NiZnCu 
spinel ferrite is used for lamination chip 
inductor. 
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[0 0 0 5] [0005] 

[38Wtf s #ifcU «fc 0 t -f^m [PROBLEM TO BE SOLVED BY THE 

M] INVENTION] 

L/^L&^^.M^L/cJ; 9 However, as mentioned above, spinel ferrite 

7,\^^)Vy ^.y 4 Mi s 100 cannot be used by high frequency which 

MH z &jKx.5iaiJH8t8!c-?li<£ exceeds 100MHz. 

— J; <9 rftMl^ 1200 degrees C or more of baking 

^l^l/^^^BT^y 3i 7^ temperatures are required for hexagonal ferrite 

h i^^c®S^ s 1 2 0 0°C£X which can be used at higher frequencies on the 

±&g"?fc9, r<D^H6=i* one hand. 

hfS^^fe^L^CDii-^^t fi^ In this case, there was problem of melting, with 

ttf o t 5 Po^M^^fco silver and copper of low-cost low electrical 

1t a ^^Vi^-cotLk resistivity. 

kFnlll^fcofCo Moreover, there was problem also from energy 

saving viewpoint. 

[0 0 0 6] [0006] 

:£3£l£!fi* BufEt!£5!5tf)F^Jji£rfi? Since said conventional problem is solved, this 

^H'-Sfcfc, ^cB"MH z ~G H invention can be used to a high frequency wave 

z <t^ofcM$£-C{£ffl"5T£E called hundreds MHz-GHz, and it aims at 

Tf&tK 1 0 0 0°C£i>T<£> providing polycrystal ceramic magnetic 

{J£?fit^)&^fE&#^ii|-fe7 5: substance material which can bake at 1000 

-y $ ^MfefcUffl > S.TJ^ti&r degrees C or less low temperature, and high 

fflV^/ci^ji^lUSf&^pp^ffitti" frequency circuit component using this. 

[0 0 0 7] [0007] 



1 [MEANS TO SOLVE THE PROBLEM] 

±12© £r$??&i~ <5 7c #> In order to solve the above-mentioned problem, 

#3§^©^ 1 ©$"$4^ ± 1st material of this invention is 1 or more kind of 

$U$£ Lt'>?i< i t>T/^^ y alkaline-earth-metal element, at least 1 or more 

±M&M7Z^?> lWM£l-k.t , types of Pb and Cu, arid a ceramic magnetic 

PbiCu <D'P?£< thl WM. substance material containing Fe and O that 
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£k±.k ^ Fe tO £1=3 &\ makes hexagonal ferrite primary phase at least 

i|7x7^ h£r3EictB£:1~ as main construction. 

5, ir 7 ^ s> ^ ^^t£f£W4~C Moreover, 2nd material of this invention makes 

fc3o &tc^$£$i<DW, 2 ©Wft primary phase hexagonal ferrite which contains 

it, ±*&J$£ LX<P>?£< t hT Fe and O with 1 or more kind of 

/i/jj !i ±M&!$i7K^tO 1 flSt^ alkaline-earth-metal element at least as main 

Jits F e 1 0&i$tf/\3jm7& construction, metallic-oxide M x O y is contained 

y^y4 h£±£fB£ U §"J/& 10 weight% of 0<M x O y 

ftk LX&mmt$)M x O v £0 IS_LESS_THAN_OR_EQUAL_TO ■ as an 

<M x O y ^ 1 0 (fc accessory constituent. 

f£ LM x O y fiV 2 0 5 , C u O, (However, M x O y 1 or more kind of V 2 0 5 , CuO, 

B i 2 0 3 , M0O3, WO3, Pb Bi 2 0 3 , Mo0 3) W0 3 , and PbO). It is ceramic 

0(D 0 h<D 1 @ifJ^±) magnetic substance material characterized by 

WLtTZ, this. 

UfflXh&o Z.titb><D$t]&\zio In such material, at least 1 or more types of Pb 

V^Tfi, EfellfiSct^P biCuO and Cu is included in the main compositions, 

< t h 1 Sl&^l^^^ and it is desirable to include more than 1 type of 

^o±Jffi.fi5c{c^^ti>iv^JgSt metallic-oxide M x O y as accessory constituent 

{fc#JM x O y &Wll$ftk Lt 1 H which is not contained in the main 

M^-tlsts^ftW.lk LV\> compositions. 

|:Co £rlir^ 4>#< <!: t/N^" Furthermore it is desirable that Co is included 

0 0 0|A 3 B 2 Fe 2 40 4 i ffi (A{±T and it is at least hexagonal-system A3B 2 Fe 24 0 4 i 

y ±$k&M& iVP b «t 9 phase 

il(iti7t 1 ®H^±, Bfi{^& (Is 1 or more kind chosen from alkaline-earth 

<HCo^M\ fcSVMi metal and Pb, b contains at least Co, or 

<HCoiCu Sr^tf ) includes at least Co and Cu). 

[0 0 0 8] [0008] 

l£fc^^ty](DMffi&\^^^mi Moreover, high frequency circuit component of 

p1E#l£ffc^ ^^ffc>i s S& this invention is high frequency circuit 

aA^tLyt^^^r^i"?)^?:^^ component characterized by having structure 

<t^SiiSJ^&llIBSpBpp"Cfe5o where conductor is embedded into said 

rw^F-fcfc^Tfi, ^liffc 1 } 3 magnetic substance. 

0^fr<t LTfi N A g Sri-fife^ In this element, it is desirable as a conductor in 

t ~t Z^ffiMiS. magnetic substance to have Ag as a main 
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component. 



[0 0 0 9] 



[0009] 



5 y 9 * Vm? n -fe * t?3Kig-f- 
9§©**^-Cf±, |&/&^ P b fc5 

CuO, B i 2 0 3 , M0O3, w 
O3, P bO^^P^tuTV^S^ 

6 5-0 * 3 / h ( c 
o) sr^, v^^zma^ 

1^7x7^ h A3B2F e 24 0 

41 *@ (AttT/u* y ±S&H*5 

J: P b «t 9 Mtifc l 
(4c oicu) -efesi, 



[EMBODIMENT OF THE INVENTION] 

Since material of this invention is ceramic 

sintered compact, it can be manufactured in 

usual ceramic production process. 

At this time, with material of this invention, since 

Pb or Cu is replaced by composition, formerly, 

from material, it is lower temperature and 

sinters. 

Or formerly it sinters at low temperature rather 
than material as expected by adding V2O5, 
CuO, Bi 2 0 3 , M0O3, W0 3 , and PbO. 
If these displacement solutions and addition are 
performed simultaneously, furthermore, effect of 
low temperature sintering will become bigger. 
Moreover, if the main compositions contain 
cobalt (Co) and it is the so-called Z type 
hexagonal-ferrite A3B 2 Fe 2 404i phase. 
(1 or more kind and B as which A was chosen 
from alkaline-earth metal and Pb are Co, or are 
Co and Cu), high frequency property improves 
more. 



[0 0 10] 
A g t V^ofc£fli"Ctt^&ffi$ 

MLtcBx\ ito«u mm 



[0010] 

If baking temperature is made low, 
simultaneous baking will be carried out with 
types incorporating electrode material of low 
melting point it is cheap and electrical resistivity 
is low, such as Cu and Ag, element of 
closed-magnetic-circuit composition integrated 
in electrode can be made, and it is small, and is 
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i&tf^SJiiSlfct'tfM y fc°— ? inductor of Quantity Q, or elements for high 
y 7.1fijK%\^ J 4 ^7 4 )\s 9 — frequency, such as noise filter with large 
^tf>ifJjijj£#i^T-75$# bfriZo impedance in small and high frequency specific 

frequency, are obtained. 



[0011] 

mt lt, c o z<s&zm (A 3 

B2F e 24O41 tS) jttp'kb LT 

5) iL7F-f£y{^ l&(Dm&<D 

m (AF e 12 Oi9*l), UI (A 
4B2F e 36 0 6 o*S)> Wi (AB 2 
F ei 6 0 27 W, xm (A 2 B 2 F 
6 28046 +1), Yl (A2B2F e 
12O22W (D^m. foZ^^tZ. 

n h a* ufe l tzm& *j v ^ x 



[0011] 

Hereafter, Z type (A 3 B 2 Fe240 4 i phase) 
containing Co is illustrated as a core as a 
representative of hexagonal ferrite. 
However, this invention is not thing constrained 
by this, but is as shown in (Example 5), 
hexagonal ferrite of other structure, i.e., M type, 
(AFe^Oig phase) 

U type (A4B 2 Fe 3 606o phase), w type (AB 2 Fe 
16O27 phase), x type (A 2 B 2Fe 2 80 4 6 phase), 
each Y type (A 2 B2Fei 2 02 2 phase) mold, or when 
these are intermingled, low temperature baking 
is completely enabled similarly. 



[0 0 12] 

mmmi) m^wMtLx, 

5%^±©BaCO 
3) S r CO3, P b O, C o O, 
CuO, a -F e 2 0 3 
ffiV^Co ZtlbOtitt*. (B a 
+ S r+Pb): (Co+Cu) : 
F e ©^/WfcriS 3 : 2 : 2 4 t 
49,Ba:Sr:PbiCo: 
ClKB^t/WtflS (^1) <O^S.t 

ft V , fi** s 3 0 0 gi4 

xm-% u 800 °cx& 2 mm 



[0012] 

(Example 1 ) 

As a starting material, powder of BaC0 3 with a 
purity of 99.5 % or more, SrC0 3 , PbO, CoO and 
CuO, and -Fe 2 0(alpha) 3 was used. 
Molar ratio of (Ba+Sr+Pb):(Co+Cu):Fe is set to 
3:2:24 in these powder, molar ratio of Ba:Sr:Pb 
and Co:Cu constitutes value of (Table 1), it 
mixes so that sum total weight may be set to 
300g, it mixes with ball mill, and after carrying 
out calcination at 800 degrees C for 2 hours 
each, ball mill pulverized again. 
After carrying out unaxial pressure forming of 
this calcining-powder powder by 0.5t/cm 2 
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Wl,tc 0 pressure in die, it baked at each fixed 

^"CO.S t/cm 2 (Dl±^t-i temperature of 50-degree-C unit with electric 

lMBZ$MLiZ%k > fltM^-T, furnace for 3 hours. 

5 0°Ct gfy<Dflffe<DftfliL§£V Relative density of obtained sample is 

3 B#|H$e^ LtZo ^tbtitcfftffl measured, result of having asked for the 

OtB^J-^S^H'J^b, 9 0%K minimum baking temperature from which 

±Ofaft$i£ffi&bti?>Mc1&8E relative density of 90 % or more is obtained was 

f$U&%i>tfrtcffi$k%mi) shown to (Table 1). 

i^LfCo ^S^ct , 9^ Moreover, outer diameter 20 mm, interna! 

g'2 0mm, 1 2 mm, )¥ diameter 12 mm, and toroidal-shaped sample of 

$ 5 mm(D hn^f ^Vi4£K^£r thickness 5 mm are segmented from sintered 

«9 ttl IOOMHzMG compact, permeability in 100MHz and 1GHz 

H z tjotf5^^^£$'J^L wasmeasured. 

tz 0 it$$<Dtz$), rf?|R©N i Z Permeability was measured on the same 

n 7s t°-^/U7 x7^ M^ol^ conditions also about commercial NiZn system 

tt), |r] C0zW^M1&^$:M7jz spinel ferrite for comparison. 

LtCo l£fz^^i$&$$Wls, X Moreover, sintered compact is pulverized, 

H[in#T^ c fc *9 ^fe^ctB [rIaeE L generation phase was identified according to 

fc 0 X-ray diffraction. 

[0 0 13] [0013] 

1 ] [TABLE 1] 



11/19/2003 



13/27 



(C) DERWENT 



JP9-167703-A 



THOMSON 

^ 

DERWENT 



OB 



Ba/Sr/Pbl 


Cc®8ffiX (Ba.Sr t Pb),CCoi-xCux)2Fe a 4Q48 


Ba 


Sr 


Pb 


0.0 


0.1 


0.3 


0.5 


1.0 


1.5 


2.0 


3.0 


0.0 


0.0 


1200 


1150 


1050 


1000 


950 


900 


900 


2.8 


0.0 


0.1 


1150 


1100 


1050 


1000 


950 


900 


900 


2.7 


0.0 


0.3 


1050 


1050 


950 


950 


900 


850 


850 


2,5 


0.0 


0.5 


1000 


1000 


950 


950 


850 


850 


850 


2.0 


0.0 


1.0 


1000 


1000 


950 


900 


850 


850 


850 


1.5 


0.0 


1.5 


1000 


1000 


950 


900 


850 


850 


850 


1.0 


0.0 


2.0 


950 


950 


900 


900 


850 


850 


850 


0.0 


0.0 


3.0 


550 


950 


900 


900 


800 


800 


800 


1.5 


0.5 


1.0 


1000 


1000 


950 


900 


850 


850 


850 


1.0 


1.0 


1.0 


1000 


1000 


950 


900 


850 


850 


850 


0.5 


1.5 


1.0 


1000 


1000 


950 


900 


B50 


850 


850 


0.0 


2.0 


1.0 


1000 


1000 


850 


900 


850 


850 


850 



Amount Substitution amount 



[0 0 14] 

(^1) £<0Wbfate£?^ 

±M&m* P b -?gj&-f 

C o £C u T'lit^fi^J: 

otftA g L#^9 0 

0 °c sx r -emi&^m tte^>tc 0 



[0014] 

(Table 1) 

With magnetic substance of this invention, it has 
compacted at nearby low temperature 
conventionally more clearly by substituting 
alkaline-earth metal by Pb, or substituting Co by 
Cu. 

By carrying out simultaneous displacement in 
particular of Pb and Cu, it has baked by 900 
degrees C or less which it furthermore 
compacts at low temperature and Ag does not 
fuse depending on conditions. 
According to X-ray diffraction, hexagonal ferrite 
was primary phase any sample. 
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1 0 OMH z , 1 GH z t Moreover, relative-magnetic-permeability 

\t^-?ti<D&m~?ii 5 ~ 1 0 micron" (100MHz and 1GHz) was five to about 

Sfi-Cfcofco lt®tffl(DN i Z ten any sample. 

n7i7^ hTrti, 1 0 OMH In NiZn ferrite of Comparative Example, it was 

z -Ctt 6 O-C&ofci&s, 1GH 60at100MHz. 

z tfi 5 t|5^ t ft o 7L 0 However, in 1 GHz, it was less than five made. 



[0015] 

(HJfc0»J2) 

B a : C o : F e (D^r 

frltft 3:2: 24i*9« 
U-MtfS 3 0 0 g £ &5 «fc 5 

■8 0 0lCt?# 2 H^ML/t 
$K V 2 0 5 , CuO, B i 2 0 3 , 
Mo O3, WO3, P b CKD&B 
(&2) (Dfi*»XL, 

fc„ r©»**^«, 5 0°C 

# £*fc>£r£a>#ia&-c 3 i^ra 

#S£8S£U 9 0%Ki©« 

Zhtmz. 0 (M2) \Z 

0mm, rt^l 2mm, 5 
mm W h n >f ^/V^fW £*5J "9 
ttlt, 1 0 OMH z d*5tt<5iS 
«i*<£r«J5£Lfc. 



[0015] 

(Example 2) 

Molar ratio of Ba:Co:Fe is set to 3:2:24 by 
method similar to Example 1, it mixes so that 
sum total weight may be set to 300g, it mixes 
with ball mill, after carrying out calcination at 
800 degrees C for 2 hours each, it adds 
weight-part of each powder (Table 2) of V2O5, 
CuO, Bi 2 0 3 , Mo0 3l W0 3 , and PbO. 
And mix-grinded with ball mill again. 
This powder was baked at each fixed 
temperature of post forming and 50-degree-C 
unit for 3 hours. 

Relative density of obtained sample is 

measured, it asked for the minimum baking 

temperature from which relative density of 90 % 

or more is obtained. 

Result was shown to (Table 2). 

Moreover, outer diameter 20 mm, internal 

diameter 12 mm, and toroidal-shaped sample of 

thickness 5 mm are segmented from sintered 

compact, permeability in 100MHz was 

measured. 

Moreover, sintered compact is pulverized, 
generation phase was identified according to 
X-ray diffraction. 



[0016] 



[0016] 
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[* 2 ] [TABLE 2] 





&%fi CwtJO 


0 


0.05 


0.1 


0.5 


1.0 


5.0 


10.0 


20.0 




1200 


1150 


It 00 


1050 


1000 


1000 


950 


900 


OiO 


1200 


1150 


1100 


1050 


1000 


1000 


050 


000 




1200 


1150 


1100 


1050 


1000 


1000 


950 


950 


MoGj 


1200 


1150 


1150 


1100 


1100 


1050 


1000 


1000 


BCb 


1200 


1150 


1150 


1100 


1100 


1050 


1000 


1000 


PbO 


1200 


1150 


1100 


1050 


1000 


1000 


950 


900 



Addition, additional amount 



[00171 [0017] 

m2) ±t)ifl?)Kj:J;5t, (Table 2) 

^^^(DM^W-'CH, V 2 0 5 , With magnetic substance of this invention, it has 

CuO, B i 2 0 3 , M0O3, W compacted at nearby low temperature 

0 3 , PbOWtTtifr&WMT conventionally by adding V 2 0 5 , CuO, Bi 2 0 3 , 

<5*K:«fc <9 , « J; 9 1> X 9 (£ M0O3, W0 3 , or PbO more clearly. 

Ifm.'VWlffiik n!tb"Cfo o fz 0 —jj. On the one hand, according to X-ray diffraction, 

X^&IUJt \z. <£ -5 1 , l N ~ftL<Df£ hexagonal ferrite was primary phase any 

^t^S7x7>f htfs±g sample. 

t@ "C fe o fc ^ % $$#Pik 2 0 w However, second phase increased in additional 

t % -Cti , H 2 +1 < ft o /c 0 amount of 20 wt%. 

^/cifcjflfi&^te:, HtlOw Moreover, additional amount of relative 

t%£-Cfi5~l OSStfco magnetic permeability of 10 wt% was five to 

2 0 w t %-eii 5 ^cffi 1 about ten. 

&ofc 0 t£oT, ^P*CD±PS However, in 20 wt%, it was less than five made, 

(il 0 jiii%t i &>5o Therefore, upper limit of additional amount is 10 

weight%. 

[0018] [0018] 
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mi&m 3 ) mmm 1 1 mmv (Example 3) 

ftifeX\ B a : S r : P b : C Molar ratio of Ba:Sr:Pb:Co:Fe is set to 

o : F e (D^e/Wt^ 1 : 1 : 1 : 1:1:1:2:24 by method similar to Example 1, it 

2 : 2 4 £ & <9 „ ^ftli!!i 5 3 mixes so that sum total weight may be set to 

0 0 g bfcZ) X o KliH-a t$ 300g, it mixes with ball mill, after carrying out 
— A/ % MZXfBi& U 8 0 0 °C calcination at 800 degrees C for 2 hours each, 
t?# 2 Vtffflifcffi. Lfc^ V2O5, each powder of V 2 0 5 , CuO, Bi 2 0 3> M0O3, W0 3 , 
C u O, B i 2O3, M o O3, W and PbO was added to weight part of (Table 3), 
0 3) PbO©^?: (*3) and it mix-grinded with ball mill again. 
<DMHk%$lz))\lZ-, S^*'-^^ This powder was baked at each fixed 
Mz.Xi&&1&WL1t 0 Z.(D%ftM temperature of post forming and 50-degree-C 
fcfifc?^ 5 0tt^©i^ unit for 3 hours. 

(D&MMX* 3 B^PH^Ejc bfco # Relative density of obtained sample is 

btitL&$\-(DffiMffil%.$:M7£. measured, result of having asked for the 

L, 9 0%&±<£^>tt#i?S/5 s # minimum baking temperature from which 

bfri& jHSS^iS.^ £: 1 1 & relative density of 90 % or more is obtained was 

gf^ (^3) K^Lfco-'Sfc shown to (Table 3). 

^^ip^J; •9^@2 Omm, 1*131 Moreover, outer diameter 20 mm, internal 

1 2 mm, J? £ 5 mm(D h v 4 diameter 12 mm, and toroidal-shaped sample of 
y frffif&Plr&tyi *) tb L> 10 0 thickness 5 mm are segmented from sintered 
MH z tc&tf'SiiB^&'ZH'JSi L compact, permeability in 100MHz was 
ft„ U X measured. 

$&m#r ^ <£ 9 ^^tS^rlnl^ L Moreover, sintered compact is pulverized, 

fc 0 generation phase was identified according to 

X-ray diffraction. 

[0019] [0019] 

[^3] [TABLE 3] 
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mm (wts) 


0 


0.05 


0.1 


0.5 


1.0 


5.0 


10.0 


20.0 


v B a 


1000 


950 


900 


900 


900 


850 


860 


800 


QjO 


1000 


850 


900 


900 


900 


850 


850 


800 


Biafc 


1000 


950 


900 


900 


900 


900 


850 


850 


UoQ> 


1000 


1000 


950 


950 


900 


900 


900 


850 


fQb 


1000 


1000 


950 


950 


900 


900 


900 


850 


PfcO 


1000 


1000 


1000 


1000 


950 


950 


950 


900 



Addition, additional amount 



[0 0 2 0] [0020] 

(^3) i !9 VMbfaftk 0 (Table 3) 

#^W©^i4tt"Cf3u V 2 0 5 , More clearly, with magnetic substance of this 

CuO, B i 2 0 3 , Mo0 3 W^ invention, by adding V 2 0 5 , CuO, Bi 2 0 3 , and 

Ttid^^Pi"^^^ J; 9 * t*£ Mo0 3 either, it could compact at nearby low 

9 t»cfc *9 &W^W$$i } C "Ttb temperature conventionally, and has baked at 

"Cfc *9 x ^fttiotttA g ^ 900 degrees C or less which Ag does not fuse 

BMPPL&V^ 9 0 0°C^T'C^^c depending on conditions. 

pTtb^^o)to -^PbOWi On the one hand, effect with remarkable 

M\iMM^9))W:^%^b hfitzt* addition of PbO is not observed. 

o7t 0 ^LftMu UE.l£±l?+|£L This is considered because PbO is already 

TPbO &iht?fctf) b^Z-hfri included as a primary phase. 

<5 0 — X^[H#f (31 J: 6 £ , On the one hand, according to X-ray diffraction, 

\/^ti(DWffl^hr<jjMi7 3L 7 hexagonal ferrite was primary phase any 

4 mm sample. 

I20wt %"Cfi, ^ 2 However, second phase increased in additional 

<ftofc 0 $fctt3flW3\ 8fc amount of 20 wt%. 

JPi 1 0 w t %^ "C(± 5 ~ 1 0 Moreover, additional amount of relative 

Mtfcofc;i\ 2 0 w t %"C magnetic permeability of 10 wt% was five to 

H5^mtf£^fc 0 lot, m about ten. 
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1)U fi <D ± PS fi 1 Olt%t& However, in 20 wt%, it was less than five made. 

5 o Therefore, upper limit of additional amount is 1 0 

weight%. 

[0 0 2 1] [0021] 

(HifeflU) MMffll tmm<D (Example4) 

jjfeX\ B a : S r : C o : C Molar ratio of Ba:Sr:Co:Cu:Fe is set to 

u : F e (D^/Vtkt* 1.5:1. 1.5:1.5:1:1:24 by method similar to Example 1, 

5 : 1 : 1 : 2 4 0 , rMt it mixes so that sum total weight may be set to 

Wkifi 300gdr&<5cfc9 f-SB 300g, it mixes with ball mill, after carrying out 

^M^XM-u U calcination at 800 degrees C for 2 hours each, 

8 0 0TCT4 2 B^mUKiSSs Lfc each powder of V 2 0 5 , CuO, Bi 2 0 3 , M0O3, W0 3 , 

V 2 0 5 , CuO, B i 2O3, and PbO was added to weight part of (Table 4), 

M0O3, WO3, PbO(D&$$ and it mix-grinded with ball mill again. 

(^4) (DWM%\zM'k.s This powder was baked at each fixed 

SS^;^;/Hiitjl^#L temperature of post forming and 50-degree-C 

fc G Z.(Dl$^&Wiks 5 0°C unit for 3 hours. 

# ^^OBff^<0#fiiS"C 3 B^ISJ Relative density of obtained sample is 

fflt&LtZo ^btiti^fflcDfiiM measured, result of having asked for the 

^S^JaeT 9 0%l^±£)tB minimum baking temperature from which 

ttffif£&ffibti&Mcl&%£J$ftLf£ relative density of 90 % or more is obtained was 

^htmc^^ (^4) Km shown to (Table 4). 

Lfc 0 ^fd^ffccfc 9 0 Moreover, outer diameter 20 mm, internal 

mm, 1 2 mm, J¥£ 5 m diameter 12 mm, and toroidal-shaped sample of 

m<D h v4 P/istyMfflfcty *9 ttt thickness 5 mm are segmented from sintered 

1 0 0MH z Kioi-f^MM compact, permeability in 100MHz was 

mZMfe^tio ffifefa* measured. 

S&#L, X^Stft-ct "9 ^J^tB Moreover, sintered compact is pulverized, 

Srl^lAEiLfco generation phase was identified according to 

X-ray diffraction. 

[0 0 2 2] [0022] 

[^4] [TABLE 4] 
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&tas (wtso 


0 


0.05 


0.1 


0.5 


1.0 


5.0 


10.0 


20.0 


VeCb 


1000 


950 


600 


900 


900 


850 


850 


800 


CuO 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


950 


Bi*Qj 


1000 


950 


900 


900 


900 


850 


850 


800 


MoCfe 


1000 


1000 


850 


950 


950 


900 


900 


900 


BQ» 


1000 


1000 


960 


950 


950 


900 


QOO 


900 


PbO 


1000 


950 


900 


900 


900 


900 


850 


800 



Addition, additional amount 



[0 0 2 3] 

(^4) X VWbfrteX 5f-, 

^mntDm&fc-eiz, v 2 o 5 , 

B i 2 0 3> M0O3, P b 0(DV^ 

am u^vn 9 0 .0 °c^r-c^ 

^i:^ofc 0 -*\ CuO© 

*l5 0 X*§tHI$rtc:J;5 

i2 0wt%m ^2fBflS£ 

AD* 1 0 w t %*t?fi 5 ~ 1 0 
MT?feo/c^ s 2 0 w t %-C 



[0023] 

(Table 4) 

More clearly, with magnetic substance of this 

invention, by adding V2O5, Bi203, M0O3, or 

PbO, it could compact at nearby low 

temperature conventionally, and has baked at 

900 degrees C or less which Ag does not fuse 

depending on conditions. 

On the one hand, effect with remarkable 

addition of CuO is not observed. 

This is considered because CuO is already 

included as a primary phase. 

On the one hand, according to X-ray diffraction, 

hexagonal ferrite was primary phase any 

sample. 

However, second phase increased in additional 
amount of 20 wt%. 

Moreover, additional amount of relative 
magnetic permeability of 10 wt% was five to 
about ten. 
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; % "C However, in 20 wt%, it was less than five made. 
Therefore, upper limit of additional amount is 10 
weight%. 



[0 0 2 4] 

mmm 5 ) mmm 1 1 mm<D 

B a : P b : F e (D^r 
AsVcft 5) (Ditmt^K), 
-a-f+SS^ 3 00 gt45,t5 

U 7 0 0tt#2 B#lffli5& b 
V 2 0 5 , CuO, B i 2O 

3, M0O3, WO3, P b 0<D# 
1 . 0 w t %M 7L1Z. h <D 

U 5 0 o C^$>O^f^(D#a 

s-c 3 mmmj% l/c 0 # e> tifc 

*MH££»U X^HltlficJ; 
•9 tkjm Sr IH 5t L fc„ * (* 
5) f^L-fco 



[0 0 2 5] 
[t5] 



[0024] 

(Example 5) 

By method similar to Example 1 , molar ratio of 
Ba:Pb:Fe constitutes ratio of (Table 5), it mixes 
so that sum total weight may be set to 300g, it 
mixes with ball mill, after carrying out calcination 
at 700 degrees C for 2 hours each, what added 
1 .0 wt% of each powder of V 2 0 5 , CuO, Bi 2 0 3 , 
Mo0 3 , W0 3 , and PbO, and one which is not 
added were made, and it mix-grinded with ball 
mill again, respectively. 

These powders are formed, it baked at each 
fixed temperature of 50-degree-C unit for 3 
hours. 

Relative density of obtained sample is 
measured, it asked for the minimum baking 
temperature from which relative density of 90 % 
or more is obtained. 

Moreover, sintered compact is pulverized, 
generation phase was identified according to 
X-ray diffraction. 
Result was shown to (Table 5). 

[0025] 

[TABLE 5] 
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ra 



£ 


(nottt) 


gUtfcfr UwtH) 












us 








S 


No 


Ba Pb Co Cu Fe 


— V*0* CUO Bi*G» UoOi TOb PbO 




l 


1 0 0 0 12 


loUUMlQU i IUU J13U 


i^nn i9nn i9fifi 

laLAI ItAJv) i£\Ai 


M 


2 


0.7 0.3 0 0 12 


1100 950 900 1000 


1050 1050 1100 


M 


3 


2 0 2 0 12 


1200 1050 1050 1050 


1100 1100 1100 


Y 


4 


1.5 0.5 2 0 12 


1050 950 950 1000 


1000 1000 1050 


Y 


5 


2 0 1.5 0.5 12 


1000 900 1000 900 


950 950 950 


Y 


6 


1.5 0.5 1.5 0.5 12 


900 850 900 850 


850 850 900 


Y 


7 


1 0 2 0 16 


1200 1050 1050 1050 


1100 1100 uoo 


W 


8 


0.7 0.3 2 0 16 


1050 950 950 950 


1000 1000 1050 


w 


0 


1 0 1.5 0.5 16 


1000 900 1000 900 


950 950 950 


w 


ID 


0.7 0.3 1.5 0.5 18 


900 850 900 850 


850 850 900 


w 


11 


2 0 2 0 28 


1250 1050 1050 1050 


1150 1150 1150 


X 


12 


1.5 0.5 2 0 28 


1100 950 950 1000 


1000 1050 1100 


X 


13 


2 0 1.5 0.5 28 


1000 900 1000 GOO 


950 950 950 


X 


14 


1.5 0.5 1.5 0.5 28 


900 850 900 850 


850 850 900 


X 


15 


4 0 2 0 86 


1250 1050 1050 1050 


1150 1150 1150 


u 


16 


3 1 2 0 36 


1100 650 950 950 


1050 1050 1100 


u 


17 


4 0 1.5 0.5 38 


1000 900 1 000 900 


950 950 950 


u 


18 


3 1 1.5 0.5 36 


900 850 900 850 


850 850 900 


u 



THOMSON 



DERWENT 



Sample, main composition (mol ratio), accessory constituent, primary phase 



[0 0 2 6] 

(^5) f)Wbfrt££? 
P bOK uO£gi&1-5#\ 
V 2 0 5 , CuO, B i 2 0 3 , Mo 
0 3 , P b OW^Tti/^£:^n1- 

zftbzmmzft? ztx\ 9 
0 o°csxTx*<Dm®ib^mtte 

ofc 0 x|§un]#ri-J;3<t, i^T 



[0026] 

(Table 5) 

It has compacted at nearby low temperature 
conventionally by substituting PbO or CuO or 
adding V 2 0 5 , CuO, Bi 2 0 3 , M0O3, or PbO more 
clearly. 

Moreover, by performing these simultaneously, 
sintering by 900 degrees C or less is also 
completed. 

According to X-ray diffraction, hexagonal ferrite 
was primary phase any sample. 



[00 2 7] [0027] 

mmm 6 ) mmm 1 1 mmo (Example 6) 
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JjfeX\ B a : S r : C o : C 
u : F e ©^/Wfctf* 1.5 : 1 . 
5 : 1.5 : 0 . 5 : 2 4 bftV. 
-^fhfi*^ 30 0 gt!i5-i5 

u 8 50 °c-e& 2 p#r^« L 

V 2 0 5 ^*£r 1 . 0 w t % 
m, ^lmmtMU 9 0 

tcm&w-^imw* 1 mh z 

-eiJ£ Lfc £^ 6 , $J 1 0 x*& 
t^7i7^ hSrJBV^T, IrI 

Itfco rftbo^-f/V*— te: 
OV^T, 1 GH z y 

(^6) i^^Lf-o 



Molar ratio of Ba:Sr:Co:Cu:Fe is set to 
1 .5:1 .5:1 .5:0.5:24 by method similar to Example 
1 , it mixes so that sum total weight may be set 
to 300g, it mixes with ball mill, after carrying out 
calcination at 850 degrees C for 2 hours each, 
1.0 wt% of V 2 0 5 powder was added and it 
mix-grinded with ball mill again. 
This powder is formed into outer diameter 3 mm 
and internal diameter 1 mm, it baked at 900 
degrees C for 3 hours. 

It was about 10 when relative magnetic 
permeability of obtained sintered compact was 
measured by 1 MHz. 

It is through about conductor to center hole of 
this sample, it was considered as bead type 
noise filter. 

Identical shaped noise filter was produced using 

commercial NiZn system spinel ferrite of various 

permeability for comparison. 

Impedance in 1GHz was measured about these 

filters. 

Result was shown to (Table 6). 



[0 0 2 8] 



[me] 



[0028] 
[TABLE 6] 



No, 


mm 


ClUHz) 


W-ry% (fl at 1GHz) 




1 




t 0 


5 8 16 6 1 


$m\ 


2 




1 0 0 


-0 4 1 4 1 




3 




2 5 


-0 48 48 


m®\ 


4 




1 0 


11 2 6 2 8 


mm 



Heading: Material group, ratio radiomagnetism, impedance 

imaginary part R, real/ratio 

Left column: Hexagonal crystal, NiZn group, 

Right Column: Example, Comparative Example 



real part X 
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[0 0 2 9] 

(me) XVWbfrteko^^ 

N i Z n^^t^;l'7i7^ b 



[0029] 

(Table 6) 

More clearly, material of this invention is larger 
and Impedance Z excels NiZn system spinel 
ferrite in it as a noise absorbent material. 



[0 0 3 0] 

X^Z-tzWi&.N i Z n^-Cf±, 
^©fWcifc^-C 1 GH z 

n i z n %ktfn<D4 # t 
LX(D&mmm®Lmi*. . 1 g 
iizVkTxh&wmhfrxfo 
5 0 ^tiKMLx^m<Dun 

T?fi, 1 GHz ICfcV^-CtHSR 

fc>*> 1 GH z IC&V^-CfcSfi^ 

l±l J: 9 &;*c#v\, =^oT, 1 
GH z 0ii5JS8t*-C 



[0030] 

Moreover, when it thinks as an inductance 
element, in NiZn system, real part (that is, real 
part of permeability) of impedance falls by 1GHz 
in every sample, it is made the below imaginary 
part. 

As for application-limits frequency, Q value is 
considered as an inductor to be one or more, 
i.e., frequency with larger real part of 
permeability than imaginary part. 
Therefore, it is clear that application-limits 
frequency's as an inductor of this NiZn system 
material it is 1GHz or less. 
On the other hand, it is material of this 
invention, also in 1GHz, real part X is larger 
than imaginary part R, that is, real part of 
permeability does not fall in 1 GHz, but Q value 
is larger than 1 . 

Therefore, it can be used to high frequency 
wave rather than exceeding 1GHz. 
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(MMM 7 ) MMM 1 t mWi<D (Example 7) 
jffeX\ B a : S r : C o : C Molar ratio of 



Ba:Sr:Co:Cu:Fe is set to 
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u : F e ©^e/Wtri* 2:1:1. 2:1:1.5:0.5:24 by method similar to Example 1, 

5 : 0.5 : 2 4 i: ^ ^ n* f+fi it mixes so that sum total weight may be set to 

Jfc^ 300g£&5<fc5 i^SB^a 300g, it mixes with ball mill, after carrying out 

L, 9 calcination at 900 degrees C for 2 hours, 1.5 

0 0°CT2fflM^Lfc^ B wt% of Bi 2 0 3 powder was added and it 

1 203$&^£: 1 . 5 w t %#P;t> mix-grinded with ball mill again. 

S3:>i?— A' ^ /W3l~C7JI tiffiffi L Organic binder is mixed to this calcining-powder 

tz 0 ^<DiRj$$i'fclz.^L$&s<'( y powder, uniform green sheet was formed by 

y**&-£U YW~zf^—¥ doctor blade method. 

jfeMck 9 ill— y — y*y— h Green sheet produced using NiZnCu system 

^MffcLtCo JfcftrofcfcN i Z spinel-ferrite powder for comparison was also 

n C u^* \?^}V7^y4 prepared. 

S^ffl^tflLfc^y^^^ On the other hand, conducting paste which 

— b L/cio {fc^. Aglz. mixes a vehicle is prepared for Ag, it printed in a 
bf^/vSrigi^ LT&5#{5^ coil form on previous green sheet. 

7 h £r#j|?; L, %(DJf y — >- Furthermore, one sheet of green sheet is piled 

V— h ±(d m y{ /i^dPfUfiJiJ L up on it, and pressure is applied and crimped in 

tzo % £ h \c 1 If y the thickness direction by pressure, 

— yy~ h&MtzX^ i¥<^^[p] green-sheet laminate by which electrode was 
liiJE^jSr^Px.TJBE^L, sandwiched by magnetic substance was 
\z.W^i)^yV-i y^^fitc^ produced. 

y — y y— b^Mifc&i^M L 3hr baking of this was carried out at 910 

ft 0 rti^9 10°C^3hr! degrees C. 

$tLfc 0 ffibtitc]fa1l£tfc<DM\fi Ag paste is applied to position of inner 

(Dfy^Mf$<D{iL\ltte A g 7 conductor of side face of obtained sintered 

h£Ii^JU 7 0 0°C~ei Oft compact, by printing for 10 minutes at 700 

^il##ft S<f^«t 19 degrees C, external electrode was formed and it 

%:%$L LT^f y*f$ $ y7^^ was considered as inductance element. 

tLfz 0 t&htitz^ y^P When L value of obtained inductor was 

Li$L$: 1 GH z XMfeLrtch ^ measured by 1GHz, by one of this invention, 

h, NiCuZ n^7 k°^/V7 30 % or more improves with about 20 nH(s) to 

x-ysf h ^rfflv^c h<DXli^ $j having been about 15 nH(s) in one using 

1 5 n HX&itz(D{Z.M L> ^ NiCuZn system spinel ferrite. 
mn<Dh(DXltm2 0 nHt 3 
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[0 0 3 2] [0032] 

[3803©$!*] [ADVANTAGE OF THE INVENTION] 

^±tft^ Lfcii 9 , ^^^Jf3, This invention is hexagonal-ferrite sintered 

i&M^Mf$^ifet£ffiJ$&Ri/^jj compact for high frequency which is low 

g e 0|7x7^ h SE^frt?fe 5 0 temperature and can bake as illustrated above. 

Zfrifcffilt^tzWifflfliMife Moreover, it is high frequency circuit component 

MT?fe5 0 ^KMcfctK M using this. 

i^^ffl^^ y >f b/^J^Siiii By this invention, manufacture of ferrite for high 

9 ^ £fc^ 9 0 0°CW frequency is attained easily, moreover, since it 

T^^J$^i£^fc5fcfc{^ A can bake-process by 900 degrees C or less, 

g^Cu©J:9 &§£ffi"Ci£ffiJ5i cheap electrode material of low resistance like 

^IStffl^, fcSV^ia^flffc Ag or Cu, or dielectric materials etc. and 

Uffl^r t h^^'fltf^fc pTtb"C\ simultaneous baking processing are possible, 

J: <9 iiStttE • A^(DMM$£\e}$$ and high performance * small-sized high 

^|5p 0 p^#^tiSo frequency circuit component is obtained more. 
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